An add-on advantage of isoflurane graphical monitoring: Detection of intraoperative bronchospasm Sir, Post-intubation bronchospasm is one of the life-threatening complications of endotracheal intubation. Intraoperative bronchospasm is detected with the help of chest auscultation, increased peak airway pressure, hypoventilation, and upslope on capnograph (end-tidal CO 2 [ETCO 2 ]) along with downslope on sevoflurane graph during expiratory phase of respiratory cycle. [1] Advancement in bronchospasm detection methods, perioperative bronchodilator treatment and preventive measures have played a valuable role in reducing the incidence of perioperative bronchospasm and subsequently hypoxia along with hypercarbia leading to morbidity and mortality. We are reporting an interesting observation seen in newer machines that display isoflurane concentration as a volume time graph.
An asthmatic patient with breast cancer was posted for modified radical mastectomy. Standard anaesthesia monitoring was initiated on Datex ohmeda Aestiva 5 ® (Datex-Ohmeda, Ohmeda Drive, PO Box 7550, Madison, Wisconsin 53707). General anaesthesia was induced with fentanyl 2 µg/kg and propofol 2 mg/kg; orotracheal intubation was facilitated by vecuronium 0.08 mg/kg. Patient was kept on mechanical ventilation. Anaesthesia was maintained with 100-200 µg/kg/min propofol infusion and 50% air-oxygen mixture. After 10 min patient developed an episode of bronchospasm as evidenced by increased airway pressure, rhonchi on auscultation and upsloping ETCO 2 . We increased oxygen to 100%, started isoflurane at concentration of 3% and added two puff of salbutamol metered dose inhaler in endotracheal tube; we observed downslope in isoflurane graph (end-tidal level of isoflurane [ETIso]) during expiratory phase of respiratory cycle corresponding to upsloping in ETCO 2 graph [ Figure 1A ] (explained by slow and fast alveoli) during bronchospasm. Gradually as the airway pressure decreased along with disappearance of rhonchi, the ETIso graph also became normal (horizontal) along with ETCO 2 graph [ Figure 1B ] within 20 ± 5 min.
This left a smaller difference between the inspiratory fraction level of isoflurane (FiIso) and the ETIso. The difference in ETIso and FiIso is due to decrease in the number of slow alveoli on relief of bronchospasm. CO 2 concentration being greater in expiration and isoflurane concentration being greater during inspiration results in mirror-image of the two waveforms.
Like sevoflurane graph, isoflurane graph is also the mirror image of capnograph in both normal and bronchospasm conditions. We encountered similar graphical changes in 15 more cases till date in modern anaesthesia work stations with multichannel monitor like Datex ohmeda S/5 Avance ®, Drager Pedius ® ( Dräger Medical GmbH 23542 Lübeck Germany), Drager Fabius GS premium ® and Datex ohmeda Aestiva 5 ®.
Upward phase of isoflurane wave shows level of isoflurane in the breathing circuit at the starting of inspiration. Highest FiIso in the breathing circuit shows maximal mixing of isoflurane vapours coming from the vapouriser with the fresh gas. Intermediate downward phase of isoflurane wave shows the dilution of isoflurane in the circuit by the dead space at the starting of expiration isoflurane graph. Lowest ETIso shows maximum dilution of isoflurane by the exhaled alveolar gases at the end of expiration.
Hence, isoflurane graphical monitoring is as useful as sevoflurane graphical monitoring along with capnograph in both detection and timely management of intraoperative bronchospasm to reduce the morbidity and mortality. We suggest the use of isoflurane graphical monitoring routinely in cases undergoing general anaesthesia with modern multi-parameter anaesthesia workstation in order to improve the sensitivity of monitoring thereby reducing the incidence of adverse respiratory events in operation room. Acute onset of intracranial subdural haematoma 2 days after spinal anaesthesia
Sir,
Spinal anaesthesia (SA) is widely used for surgeries but serious complication such as intracranial subdural haemorrhage (ICSH) can rarely occur. [1] The incidence of ICSH after SA has been reported to be 1 in 500, 000. [2] During literature review, 35 cases were identified, and most had a chronic course and associated with post-dural puncture headache (PDPH). [1] We report a case of acute onset of ICSH 2 days after SA with no history of trauma.
The 21-year-old young male presented with fistula in ano, and was scheduled for an elective surgery in our hospital. Patient belonged to American Society of Anaesthesiologists physical status 1 with no comorbid conditions. He had no history of any pre-existing brain pathology.
The anaesthetic procedure was completed with ease in a single attempt with lumbar puncture at the L 2/3 level using 25-gauge Quincke's needle; there was free flow of clear cerebrospinal fluid (CSF) and 0.5% heavy bupivacaine was injected. T 12 level of block was achieved, and surgery completed uneventfully. On 2 nd post-operative day patient suddenly developed severe headache, and 2 h later he developed generalised tonic clonic seizure and became unconscious. Patient was immediately intubated and administered intravenous phenytoin and mannitol as advised by neurologist. Computed tomography (CT) scan was obtained, which showed right subdural haematoma (SDH) with midline shift of 1.3 cm [ Figure 1 ]. Patient was shifted to operation theatre where craniotomy with evacuation of haematoma was done. Post-craniotomy, patient was shifted to neuro-intensive care unit and after 48 h of ventilator support, was extubated.
On the third post-operative day, non-contrast CT was done, which showed complete resolution of SDH [ Figure 2 ]. Post-operatively during his stay in hospital patient remained apathetic and aphasic for which psychiatrist opinion was taken, and he advised thyroid function tests. He was found to be hypothyroid and hence he was put on the tablet thyroxine 100 µg once daily. On 7 th post-operative day, sutures were removed, and wound was found to be healthy. On discharge, patient was conscious with left residual hemiparesis. He was discharged on Ryle's tube feed and indwelling Foley's catheter. Fifteen days later, his left residual hemiparesis resolved and his Glasgow coma scale became 15. Sixty days later patient came back to our hospital for duraplasty, which was done, and he was discharged after 3 days.
Very few data exist about the consequences of SA-induced ICSH. As symptomatology frequently mimic PDPH, a number of them are frequently missed. [3] According to the literature, its prevalence ranges between 1/500,000 and 1/1,000,000. [4, 5] A Swedish retrospective study published in 2004 and covering a decade (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) mentions 127 cases of neurological complications following SA, of whom the risk was assessed to be 1/20,000-1/30,000, among which two cases of SA-ICSH were reported. [6] A French study reported 4 such cases of SA-ICSH over a period of 9 years in a medium size centre. [7] 
